Abstract: TMJDs (Temporomandibular joint disorders) are a common pathology but best treatment remains unclear. The goal of this study was to evaluate the effectiveness of mesotherapy on TMJD. We conducted a case review of all TMJD patients treated since 2006 with mesotherapy procedures only and using a cocktail of drugs composing of lidocaine, piroxicam and pentoxifylline. Patients were treated every 15 days until symptomatic relief was achieved and thereafter every two months. Main outcome was complete symptomatic relief, and associated factors were analysed. 27 patients were included. Complete pain relief was achieved in 26. The necessary number of procedures to get pain relief ranged from 1 to 6 (median of 1) and the total number of treatments from 1 to 40 (median of 11). 19 patients had other painful complains mainly related with anxiety disorders. A weak correlation (r = 0.357; p = 0.05) between anxiety disorders and the required months of treatments was found. Mesotherapy is a valuable option on pain relief in a temporomandibular pain syndrome with none of the systemic effects of oral medication. Anxiety may have a role on the aetiology and therapeutic success highlights the holistic approach of these patients. Future comparative studies are necessary.
Introduction
TMJDs (Temporomandibular joint disorders) are a fairly common pathology. It is described that up to 40% of general population can present at least one sign of TMJDs [1] . In adults, this percentage can be even higher and 75% that may have one sign of joint dysfunction, but the majority doesn't report any symptom and only 10% − 20% will seek for treatment [1] [2] [3] .
The etiology of TMJD remains unclear but it seems to be caused by multiple factors, related to the muscles or the joint itself. Para functional habits (bruxism, lip biting or teeth grinding) [4, 5] , anxiety, intra-articular disc or capsule damage and abnormal dental occlusion may be involved on the responsible mechanism of TMJD. However a lot of people with these characteristics will never develop symptoms [1] .
Articular disarrangements usually produce joint clicking or grating while headache, neck pain or painful movements of jaw are more associated to muscular malfunctions. Most common symptoms are jaw pain, limited jaw movement, clicking or grating joint, neck pain and headache [6] . It is described that up to 50% of patients with chronic headache referred to a neurologist have signs or symptoms of TMJD [7] . Consequently pain related complains (neck, head, TMJ) will be one of the most important and prevalent problem in persons with TMJD. In this aspect woman seems to have higher and more severe pain prevalence [6, [8] [9] [10] . Psychological abnormalities have been also associated with elevated pain grade [8, 9, 11] . In this context, though most of TMJ patients will remain asymptomatic or have symptoms during a short time [1, 12] pain relief will be one of the main goals of TMJD treatment. MRI (Magnetic resonance imaging) is considered to be the gold standard for diagnose TMJ problems [13] . Conservative therapies remain as the first line management [14] [15] [16] [17] [18] [19] . In some cases, when problems perpetuate, surgery repair may be required [20] .
D DAVID PUBLISHING
Mesotherapy is a minimally invasive technique that consists on intradermal or subcutaneous injections of one or various drugs [21] . It has been described that in mesotherapy the skin can act as a natural time-release system [22] .The procedure will only require a syringe and a needle (commonly 30 G) or it could be performed using a mesotherapy gun (Fig. 1) . The necessary number of injections is variable and proportional to the area to treat, but the necessary dose is relatively lower than the needed by other methods. A lot of pathologies seem to benefit from this technique like tendinopathies, enthesopathies, fasciitis, muscular stretches, miofascial disorders, osteoarthritis and many others [23] [24] [25] [26] [27] [28] [29] [30] . According to our knowledge there are no studies reporting the treatment effects of this technique in TMJD. The goal of this study was to evaluate the effectiveness of mesotherapy as a viable option for TMJD.
Contents
We conducted a case review of all TMJD patients treated in a central hospital from 2006 until 2013 with mesotherapy procedures. During the course of treatment it was ensured that all patients only performed this treatment modality. Mesotherapy was used to introduce pharmaceutical drugs via multiple intradermal injections.
Mesotherapy consultation in Hospital de S. José started 25 years ago and every year around 2,500 patients, that present pain from the muscle skeleton system, benefit from this treatment modality. In the last decade we had tried to respond to some patients scheduled in our consultation by other pathologies that asked for help on their temporomandibular complaints. Sample was formed by these patients and other that were referred from other specialties that had not been well succeeded in treatment.
Due to the theoretical inflammatory mechanism of the pain, the use of common drug compositions was started in TMJD patients as applied in other similar pathologies. We have tried different types of analgesic, anti-inflammatory and vasodilator drugs and with different proportions, but in the last years before our study we noticed that one specific formulation has achieved the best results. This liquid mixture was formed by a non-steroid anti-inflammatory (piroxicam 20 mg/mL), a local anesthetic (lidocaine at 1%) and a vasodilator (pentoxifylline 20 mg/mL).
The procedures were performed by a Physical Medicine and Rehabilitation specialist or trainee and under appropriate sterile precautions. Most patients were treated in seated position and only few requested decubitus. In order to provide a superficial analgesia we used ethyl chloride. To achieve a more precise and volume controlled injection we use a mesotherapy gun. In this way, we performed 6-8 injections of 0.1 cc each, using a total of 0.6 -0.8cc. We established the time between appointments as for other similar pathologies: patients were treated every 15 days until symptomatic relief and thereafter every 2 months. We measured the necessary number of treatments to attain some pain relief and the absence of pain (VAS (Visual analogue scale) grade 0). Patients were followed and we evaluated if the response was uninterrupted. Main outcome of this study was the complete symptomatic relief. Some associated factors like presence of psychiatric disorders or other painful complains, gender, age, traumatic history and affected side were analysed. Description of procedure and evaluation of 
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possible side-effects during and after it had been registered. Patients had been informed and agreed to participate in the study.
Statistical Analysis
Qui-square and fisher exact tests were used for analysis (SPSS 19.0, Chicago, IL, USA), considering 95% significance level (p < 0.05). For a correlation analysis, Spearman correlation coefficients were calculated. Confidence interval for the rate of success of treatment was calculated using OpenEpi®. As this was an exploratory pilot experimental study, p-values between 0.05 and 0.10 were reported.
Results
A total of 27 patients were included in this study. The majority 14 started treatment at 2007 and ever since 2 new persons were included each year. Twenty four were female and only three were men. The age ranged from 25 to 80 years old (mean of 52.92) and no age predominance was found. Six patients had TMJ trauma history like fracture, dislocation or surgery (Fig. 2) . Bilateral affection was present in 8 patients and 10 had only left side affected. Total treatment period ranged from only one application to several applications during an 84 months period after initial treatment (median of 19). Complete pain relief (VAS -0) was achieved in 26 of 27 patients (96%; CI95% 83.1-99.8) (Fig. 3) . The necessary number of procedures to get some pain relief ranged from 1 to 6 (median of 1). 19 patients had achieved benefit at the first application and only 3 needed more than 3 treatments to notice some difference (Fig. 4) . It is rewarded to find that 6 patients had full benefit with just one application and that 18 patients had full benefit with less than ten sessions. The total number of treatments ranged from 1 to 40 (median of 11). 19 patients had other painful complains, mainly related with anxiety disorders. The most associated pathologies were anxiety, fibromyalgia and depression (Fig. 5) . A weak correlation (Spearman's rho r = 0.357; p = 0.05) between anxiety disorders and the required months of treatments was found. 
Benefit rate 96% (95% CI 83.1-99.8)
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We have not found an association between affected side, traumatic history, age, sex and response to treatment.
The total cost of the procedure including sterile materials, mesotherapy kit and drugs was less than 10 €. Time to perform each treatment was approximately 20 minutes.
The procedure was well tolerated by all patients, with only slight pain complaints during the injection, despite the previous application of ethyl chloride to avoid pain. During and after the treatments we did not register any side-effect or complications. After achieving the absence of pain complains, the results had been persistent.
Discussion
TMJD are very commons on general population but the majority of affected persons are asymptomatic, self-limited or reveal slight symptoms [31] [32] [33] . Chronic and resistant to treatment temporomandibular disorders will consume a lot of appointments and clinical resources. Mesotherapy treatment modality seems to offer a huge benefit to these patients, acting on pain complaints and on the healing process. While our mesotherapy appointments are a representative amount in hospital care of around 2,000 patients per year, the number of patients in this study was very small, mainly due to small fraction of patients with TMJD that will seek for medical help and because we are not a specialized appointment for temporomandibular care. Although the small sample group, results are very interesting if we consider that only one patient has not found full benefit and had persistence of pain.
In our mesotherapy appointments the majority are females and elderly patients as expected, and this aspect may have influence in our sample.
Concerning to the mixture, other formulation have been tried in the past but results were not so good and persistent. That's the main reason why we performed this study under this tree drugs. From our knowledge few publications related to mesotherapy techniques are available and we haven't found any work analyzing the effects of mesotherapy on TMJD or a recommended mixture. The composition described above seems to be the best option till now but it is possible that, in the future, other associations can achieve similar or better results.
Treatment costs are also an important consideration for practitioners and their patients. Although a cost benefit analysis has not been done, assuming usual medication and material pricing (aprox. 10 €), when compared to other available treatments (i.e.: oral anti-inflammatory medication, muscle relaxants, physiotherapy, splints, laser, ultrasound, chirurgical procedures, others) mesotherapy seems to be a reasonable alternative to treat TMJD.
Finally, our study was not randomized and lack of a study group control. It will be interesting to try this management in a larger sample.
Conclusions
Pathology from temporomandibular joint is very common and a lot of data in scientific literature can be found. While majority of affected patients will not show or have auto-limited complaints, the best treatment option for chronic and severe patients is not completely established. A lot of treatments had been applied in the past from non-invasive (mobilization, splint, physical modalities and many others) to surgical repair with variable success and does not exist a standard treatment [16] [17] [18] [19] .
Mesotherapy technique is an intradermal route to apply different drugs. Till now, few studies had been published about mesotherapy method and no study about its effects on TMJD [23] [24] [25] [26] [27] [28] [29] [30] . A lot of aspects should encourage the use of this method. An important aspect was the security and success of results. The cheap costs of the procedure can be a very important detail in our times. Other important aspects are the easy way and the short time to perform it. Comparing to other treatment modalities, mesotherapy can be cheaper, faster, more secure and well succeed. For all these motives, mesotherapy may be a good treatment option to these patients. Further studies are essentials to evaluate these effects.
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